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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1 . (original) A method for manufacturing a trench capacitor comprising: 
defining a semiconductor substrate; 

forming a trench with a lower region and an upper region in the semiconductor 
substrate; 

forming a buried conductive region around the lower region; 

forming a first insulating layer along sidewalls of the trench up to a level between 
the lower region and the upper region; 

forming a second insulating layer along the sidewalls of the trench at the upper 
region, the second insulating layer being separated from the first insulating layer by an 
intermediate region; and 

forming an oxide on the sidewalls of the trench at the intermediate region. 

2. (original) The method of claim 1 further comprising: 
removing the first and second insulating layers; 

forming a dielectric layer along the sidewalls and a bottom surface of the trench; 
filling the trench with a first conductive layer; 

recessing the first conductive layer to expose a portion of the dielectric layer; and 
removing the exposed dielectric layer. 
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3. (original) The method of claim 2 further comprising: 
filling the trench with a second conductive layer; and 
recessing the second conductive layer. 

4. (original) The method of claim 1 further comprising: 
forming the first insulating layer along the sidewalls of the trench; 
filling the trench with a photoresist; 

recessing the photoresist to the level to expose a portion of the first insulating 
layer; and 

removing the exposed first insulating layer. 

5. (original) The method of claim 1 further comprising forming the second 
insulating layer in an atomic layer deposition (ALD) process. 

6. (original) The method of claim 1 further comprising forming the oxide 
in a local oxidation of silicon (LOCOS) process. 

7. (original) A method for manufacturing a trench capacitor comprising: 
defining a semiconductor substrate; 

forming a trench with a lower region and an upper region in the semiconductor 
substrate; 

forming a buried conductive region around the lower region; 
forming a first insulating layer along sidewalls of the trench; 
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filling the trench with a photoresist; 

recessing the photoresist to a first level between the lower region and the upper 
region to expose a portion of the first insulating layer; 
removing the exposed first insulating layer; 

forming a second insulating layer along the sidewalls of the trench at the upper 
region, the second insulating layer being separated from the first insulating layer by an 
intermediate region; and 

oxidizing the sidewalls at the intermediate region using the first and second 
insulating layers as masks. 

8. (original) The method of claim 7 further comprising: 
removing the first and second insulating layers; 

forming a dielectric layer along the sidewalls and a bottom surface of the trench; 
filling the trench with a first conductive layer; 

recessing the first conductive layer to a second level between the first level and 
the upper region to expose a portion of the dielectric layer; and 
removing the exposed dielectric layer. 

9. (original) The method of claim 8 further comprising: 
filling the trench with a second conductive layer; and 
recessing the second conductive layer. 
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1 0. (original) The method of claim 7 further comprising forming the second 
insulating layer in an atomic layer deposition (ALD) process. 

1 1 . (original) The method of claim 7 further comprising forming the oxide 
in a local oxidation of silicon (LOCOS) process. 

1 2. (original) A method of manufacturing a trench capacitor comprising: 
defining a semiconductor substrate; 

forming a trench with a lower region and an upper region in the semiconductor 
substrate, the trench further including sidewalls; 

forming a first conductive region around the lower region; 

forming a collar oxide on and into the sidewalls of the trench at an intermediate 
region between the lower region and the upper region; 

forming a dielectric layer along the sidewalls up to a level above the collar oxide; 

and 

forming a second conductive layer up to the level. 

1 3. (original) The method of claim 1 2 further comprising: 

forming a first insulating layer along the sidewalls of the trench up to a lower level 
of the intermediate region; 

forming a second insulating layer along the sidewalls of the trench down to an 
upper level of the intermediate region; and 

oxidizing the sidewalls of the trench at the intermediate region. 
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14. (original) The method of claim 1 3 further comprising: 
forming the first insulating layer along the sidewalls of the trench; 
filling the trench with a photoresist; 

recessing the photoresist to the lower level to expose a portion of the first 
insulating layer; and 

removing the exposed first insulating layer. 

1 5. (original) The method of claim 1 3 further comprising forming the 
second insulating layer in an atomic layer deposition (ALD) process. 

1 6. (original) The method of claim 1 3 further comprising oxidizing the 
sidewalls of the trench at the intermediate region in a local oxidation of silicon (LOCOS) 
process using the first and second insulating layers as masks. 

1 7. (currently amended) A trench capacitor comprising: 

a trench formed into a semiconductor substrate including a lower region and an 
upper region; 

a first conductive region formed around the lower region of the trench; 

a collar oxide formed on and into sidewalls of the trench at an intermediate 
region between the lower region and the upper region , the collar oxide extending 
partially beyond the sidewalls of the trench at the upper region : 
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a dielectric layer formed along the sidewalls of the trench at least up to a top_ 
level abov e of the collar oxide; and 

a second conductive region formed up to the level. 

1 8. (original) The trench capacitor of claim 1 7 further comprising a third 
conductive region formed over the second conductive region. 

1 9. (original) The trench capacitor of claim 1 7, the dielectric layer further 
including a nitride-oxide structure or an oxide-nitride-oxide structure. 

20. (currently amended) The method of claim 17, the dielectric layer being 
formed along the sidewalls of the trench up to a [[top]] level [fofll above the collar oxide. 



